A Method of Reducing Excessive Frequency of the Heart-beat by means of Rhythmical Muscle-contractions Electrically Provoked.
By W. HAMPSON.
STUDENTS of recent electrical work are aware that the stimulation of muscles by means of pulsating electrical currents, which cause their alternate contraction and relaxation in fairly quick succession, have a specially beneficial influence upon their development. Dr. Lewis Jones has explained the principle in several papers, and some very good arrangements for producing the pulsations are regularly employed at St. Bartholomew's Hospital. I have introduced them at the Queen's Hospital for Children, and the results have seemed more favourable both to myself and to the parents of the children than we were accustomed to when steady currents, of whatever kind, were employed.
Bergonie's form of faradization with a secondary of coarse wire, transforming a current in the ratio of two to three, with electrodes of large size, allows of the passage of current through large areas without pain or unpleasantness. This facilitates the comfortable stimulation of many large muscles simultaneously to vigorous action of an intermittent or rhythmnical nature. The details of this system were described by Dr. F. Howard Humphris in the Journal of Advanced Therapeutics, New York, October, 1911, to which I will refer you for particulars of technique.
Lastly, we have long been familiar with that treatment of suitable cases of heart disease by properly graduated exercises with which Dr. Schott's name is particularly associated.
These principles, applied in combination, produce some results of great interest and importance. The contraction of a muscle squeezes out blood from the veins, the action of the valves securing its passage in the right direction-viz., towards the heart. The next relaxation of the muscle allows the veins to fill again from the minute veins and capillaries, and to receive a much larger charge than if the veins had not been emptied by the previous contraction. With the succeeding contractions and relaxations of a pulsating current these processes are repeated. Thus the muscle, under the influence of pulsating stimulations, maintains a flow, but a pulsating, not a steady, flow, of blood towards the heart. It becomes, in fact, itself a modified heart, very closely imitating in its action, if not in its method of stimulation, the real heart. Such a state of things arises in any muscle or set of muscles which contract with regular intermittence, as in walking, cycling, or rowing. It usually happens, however, that this effect is so limited locally, or so interfered with by the unregulated action of other muscles, as not to produce the particular general result which will shortly be described.
Under Bergonie's system, when these interrnittent contractions are applied simultaneously to most of the large muscles of the body, a large part of the body is thus converted into a pump which, while assisting the blood-stream in its natural course, creates in the veins waves of pressure and miovement which occur, as the treatment is usually given, at the rate of 100 a minute or more. The resulting assistance to the flow of blood in the veins may be compared with that of the contraction of the muscular coats of the veins in a bat's wing, or of the work of the lymph-hearts in reptiles and some birds in promoting the flow of the lymph.
The treatment which is the subject of this paper depends upon the regulation of the frequency of such intermittent muscle-contractions in a definite relation to the frequency of the patient's heart. If the contractions be provoked by stimuli arranged to be as nearly as possible synchronous with those of the heart, the artificial waves of bloodpressure set up in the venous system, instead of giving their assistance to the heart in a merely general sense, sometimes at the beats and sometimes between them, now reinforce its action at periods coincident with its own impulses. Thus, that portion of the stimulation to the heart's action, whatever it be, which depends upon the pressure in the great veins is intensified sufficiently to bring the heart-beats from approximate synchronism to exact synchronism with the electrically stimulated muscle-contractions. Pursuing this line of action, if the electrical interruptions be made definitely slower than the heart-beats, the latter will, if the disparity of frequency be not too great, be brought into conformity with the former, so that the initial pulse-rate is lowered. When time has been allowed for the new rate to be established, the interruptions may be further slowed by means of the metronome, and the pulse-rate further lowered.
A lady approaching the age of 50, who had many years before had acute rheumatism, was suffering from a dilated heart complicated with multiple arthritis and a weak digestion. For a few seasons previously she had obtained distinct benefit from courses of treatment at Nauheim. She arrived for treatment each morning a little before noon with the pulse varying from 90 to 110, according to the state of the stomach and the pain suffered during the preceding night. During a treatment of twenty to thirty minutes the pulse was usually brought down to 80 or thereabouts. It was as much improved in strength and regularity as it was reduced in frequency. The patient was at the same time greatly relieved from distress and felt in every way more comfortable. The good effects lasted well through the afternoon. A course of two months left her much better in many ways. The expression of distress was gone; the skin was fresher and brighter; the weight had increased, and so had the bodily strength. An old gentleman who has a somewhat dilated heart, with an ordinary pulse-rate of 84 when he is not taking special care of himself, had a single treatment, which brought the pulse to 72. He felt relieved from a certain amount of distress which he had felt before treatment.
A patient who is in the habit of taking heavy doses of quinine for the purpose of warding off colds underwent the treatment when his pulse was, after six hours' quinine-taking, 92, and there was tinnitus, headache, dizziness, and intestinal discomfort. In this case the metronome was never set below 88, and when the pulse had fallen to the same rate, treatment was continued at that speed for half an hour. During the next two hours all the unpleasant effects of the heavy doses of quinine, which usually persisted for twenty-four hours, had disappeared. The pulse-rate was 72, the head was clear, and the general feeling of well-being much greater than in ordinary good health. Only the taste of the drug, so heavy had been the dosage, persisted as usual in the mouth till the next morning. This shows that there may be cases where the treatment is capable of steadying the heart and circulation, apart from the special reduction of pulse-rate at the time of treatment, as is indeed invariably found when it is given for other objects.
In cases of weak and excessively rapid hearts the treatment appears to give benefit in three ways:
(1) The improvement in the circulation beyond what the unaided heart is capable of maintaining, increasing the pressure on the right side of the heart, and diminishing the resistance against a free flow through the capillaries, improves all the functions of the body, and with them 122 Hampson: Redz;ction of Frequency of Heart-beat the general health. Especially, by giving a better circulation through the lungs, it relieves distress and difficulty in breathing, whether due to faults which are primarily of the lungs themselves or of the heart. Thus some of the most powerful stimuli to excessive action in a weak heart are removed.
(2) The heart itself shares in the improved nutrition due to an improvement in the circulation.
(3) The heart is relieved of some portion of the muscular effort necessary to maintain the circulation, so that a greater amount of circulation work is done while the heart is nevertheless in a partially resting condition. The treatment may be looked upon as the conversion of the large muscles of the body into subsidiary hearts.
In other cases this treatment is given in the form of very vigorous contractions: in delicate heart cases the contractions must be kept at a minimum. The smallest contractions are sufficient to move the blood. Strong ones would set up activities of metabolism which in turn would cause stimulation of the heart to excessive action. This rule must be carefully followed even though, in a sensitive patient, pain, discomfort, or distress should for the time prevent success in reducing the pulse-rate. The reduction should be gradual, so that the contractions governed by the metronome are never entirely out of step with the beats of the heart. This treatment might well be tried as a means of restoration from impending asphyxia in cases of drowning or poisoning by anesthetics in surgical operations. However actively artificial respiration may be carried on, if there is no blood circulating through the lungs half of the requirements for success are wanting, and the exposure and direct massage of the heart are a measure too heroic for common employment. But vigorous contractions of the large muscles might succeed in driving the blood through an entirely passive heart and through the pulmonary arteries and capillaries as well, and however feeble the stream of aerated blood returning from the lungs under artificial respiration, it might just suffice to maintain the bodily functions till vitality was restored to the nerves upon which depends the stimulation of the heart and of the muscles of respiration. If the ,heart were not absolutely passive, the help and stimulus of the artificial blood-stream would probably prevent it from becoming so. These, however, and similar occasions for employing the method are only accidental and comparatively rare. But there is a large field of usefulness for it in the numerous cases of dilated, weak, and irritable heart in those who cannot go to Nauheim, and have been disappointed in the results obtainable from the imitation Nauheims at home. It is not unlikely that in a large proportion of these cases the tonic effect on the heart will be found to be under this treatment more prompt and definite than under the Nauheim regime itself. Those who absolutely must stay at home and continue to some extent their previous work should find in it a means of staving off the deterioration otherwise inevitable, and of obtaining improvement instead. The lady referred to above contemplates resuming this treatment instead of returning each season to Nauheim.
DISCUSSION.
The PRESIDENT (Mr. A. D. Reid) thought that Dr. Hampson's paper was particularly interesting, if only for the suggestion-upon which Dr. Hampson did not lay great stress-as to the use of the method in cases of sudden shock occurring in the operating room. It was just possible that an apparatus of this kind might furnish a means of dealing with sudden shock effectively where other methods failed.
Dr. F. HOVWTARD HUMPHRIS said that he had had the privilege of seeing the case of the lady referred to by Dr. Hampson and he could confirm all that had been said upon it. He had had several cases since Dr. Hampson brought this matter to his notice-cases of dilated, irregular and rapid hearts; the way in which the heart responded to treatment was remarkable, and there was also marked subjective improvement. In one case, which was also under the care of Mr. Arthur Evans, for some ear trouble, that gentleman remarked upon the ease and absence of breathlessness with which the patient went up into his room having undergone this treatment. He thought that the observation of the effect of this method on the heart was purely Dr. Hampson's own. He wrote to Bergonie, who had been using this method of electrical stimulation for more than ten years, and he replied that he had never noticed the effect. The discovery was entirely due to Dr. Hampson. The good effect of the treatment made its appearance even from the first two or three days, the breathlessness and other symptoms improving from the first week. Dr. Humphris thought that this form of treatment might save patients the trouble of going to Nauheim, and it was truly exercise without fatigue.
Mr. W. DEANE BUTCHER added his testimony to the benefit derived by this treatment. He had had the pleasure of seeing one of the cases to which allusion had been made. He believed the method to be capable of further development and likely to prove useful, combining the effects of passive auto-massage in patients of feeble circulation, with this regulating and slowing of the pulse which was very marked and instructive. He had himself submitted to experimental treatment and had found a certain amount of slowing of the pulse and reduction of blood-pressure.
Dr. N. S. FINzI said that he failed to see why the contraction of a muscle should cause the blood to go in one direction more than in another. It seemed to him far more likely that the treatment was an excellent and special form of massage of the muscles.
Dr. HAMPSON, in reply, said that practically the only point he had to answer was that raised by Dr. Finzi, why should the contraction of a muscle help to move the blood in one direction rather than in another? Dr. Finzi had forgotten for the moment something very essential in our anatomy. The veins were provided with valves and were, indeed, other forms of heart, but on a tubular instead of a globular plan. Every time that these were squeezed, either by more or less perfect contractions or by massage itself-every time that any part of the body which contained the blood was squeezed-the blood was undulated in the direction in which the valves offered no resistance to it, that is to say, towards the heart, thus naturally assisting the circulation.
